Studies in Sweden

Modéer, Lavstedt, and AKlund studied the oral health effects of
smoking and snuff use in 232 Swedish school children ages 13 to 14
years (119 boys and 113 girls) (36). Thirteen (11 percent) of the boys used
snuff. The children were interviewed regarding their tobacco and tooth-
brushirg habits, and examiners (blind to the interview results) clinically
assessed the degree of gingival inflammation, oral hygiene, and the
presence of calculus (discussed in the next section). Standardized in-
dices were used to assess all oral conditions. Controlling for the
presence of dental plaque, gingival inflammation was the only variable
that was significantly different between snuff users and nonusers.
Snuff use was directly correlated with the degree of gingival inflamma-
tion. The gingival inflammation noted was related to the site of smoke-
less tobacco placement.

Discussion

The relationship of smokeless tobacco use and the health of gingival
and periodontal tissue has received minimal study. Because of the
variation in study designs and diagnostic criteria, comparisons between
available studies are inappropriate. Thus the effects of smokeless tobac-
co use on these tissues are not clearly understood.

With regard to gingivitis, one cross-sectional study noted no differ-
ence between users and nonusers (9). Another study, however, empha-
sized that there was a significant difference between users and nonusers
and that snuff use was directly correlated with the degree of gingival
inflammation {36).

Gingival recession is a common finding among users of smokeless
tobacco/snuff. In the U.S. cross-sectional studies, gingival recession
was found in 25.6 to 60 percent of teenage users (7-9). In the two Col-
orado studies, all the gingival recession was specific to the site of to-
bacco placement (25.6 and 26.8 percent) (8). In the Georgia study, only
6.6 percent of the gingival recession was in the area of tobacco place-
ment (9). In addition, several case reports have identified gingival reces-
sion at the site of habitual tobacco placement (10-13).

Between 76.6 and 86.6 percent of smokeless tobacco users who had
gingival recession also had concomitant mucosal pathology (7,8). These
soft tissue changes were found at the site of habitual tobacco placement.

Salivary Glands

Smokeless tobacco or its components may contribute to degenerative
changes and severe damage, such as undifferentiated carcinoma, to the
salivary glands and excretory ducts of humans and mice (1820,28.37). In
a study that assessed the formation of tobacco-specific nitrosamines
from the major tobacco alkaloid nicotine, Hecht et al., reporting from the
histologic evaluation, noted two undifferentiated carcinomas of the
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salivary glands in two groups of mice that were given injections of
nitrosonornicotine (NNN) in saline or trioctanoin (37). Because of the
uncommonness of salivary tumors in strain A mice, Hecht et al. con-
cluded that the tumors were probably a result of systemic administra-
tion of NNN.

Sialadenitis and degenerative changes in minor salivary glands were
found in 16 of 50 habitual snuff dippers with a greater number belong-
ing to the groups that were classified clinically as having the most
severe snuff-induced lesions (18) (table 1). The findings from this study
included a decrease in oxidative enzyme activities and indications of
metabolic atypia that were based on enzyme histochemical tests. The
salivary glands appeared to manifest more damage than the oral epi-
thelium from snuff use. Variations in degrees of effect may be attrib-
uted to the variations in snuff dipping habits and brands of snuff.

In a recent study by Greer and his colleagues (20} (table 1), 45 smoke-
less tobacco users ages 13 to 74 years were clinically and histomorpho-
logically assessed for the effects of smokeless tobacco on the oral
tissues. Of 45 tissue specimens, 18 included salivary gland tissue.
Damage in the form of sialadenitis and other degenerative changes in
salivary glands was shown in 4 of the 18 specimens. A consistent pat-
tern for chronic sialadenitis was not found among any of the age groups.
The authors did not specify the other degenerative changes. However,
four patients, ages 21, 25, 50, and 60 years, demonstrated either a mild,
moderate, or severe salivary gland fibrosis. The most severe salivary
gland fibrosis was found in the 21-year-old subject who was considered
a short-term smokeless tobacco user; a definition for short-term user
was not provided. Unlike the findings of Hirsch, Heyden, and Thilander
(18), salivary gland fibrosis or changes were not related to the stage
{degree) of the clinical lesion. The authors concluded that there is no
doubt that salivary gland fibrosis can be shown and that it is likely to be
related to the damage from smokeless tobacco. They also commented
that ‘It is likely that the degree of salivary gland fibrosis and degenera-
tive change, along with sialadenitis, may be a factor that is associated
with tobacco brand rather than with a generalized reaction cavsed by all
tobacco.”

Included among the many questions concerning the effects of smoke-
less tobacco use on the salivary glands is that of changes on the flow
and buffering capacity of saliva. In a sample of 48 Finnish snuff users
ages 17 to 21 years {mean 18.9), the resting and stimulated salivary flow
was measured (21) (table 1). The subjects refrained from the use of snuff
for 1 hour before collection of saliva. The saliva of 10 nonusers was
similarly collected. The statistically significant findings demonstrated
a higher resting salivary flow of snuff users compared with controls.
Although the stimulated salivary flow was also higher among the snuff
users than the controls, this difference was not statistically significant.
Buffering capacity was the same between the two groups. Although

127



these findings offer additional information regarding the effects of
smokeless tobacco on the salivary glands, the clinical significance of
these effects has not been systematically assessed, nor have the out-
come differences related to the different products. Replication studies
of these findings are needed before firm conclusions can be made.

In contrast to the effects just cited, Archard et al. were unable to
identify lesions or dysfunctions associated with smokeless tobacco use
(23) (table 2). These investigators carried out histochemical tests on le-
sions in the oral cavity that were in close proximity to the salivary
glands. These tests revealed no evidence of an inflammatory reaction
associated with the glands.

Discussion

The interpretation of data within this general area requires caution.
Limited evidence suggests a possible relationship between the use of
snuff and damage to the salivary glands. Should this be the case, the
loss of salivary gland function can result in the decreased production of
saliva and the ultimate loss of a protective buffer for the oral epithelium
and the teeth against numerous exogenous factors such as infectious
agents, including dental caries.

THE EFFECTS OF SMOKELESS TOBACCO USE ON TEETH

Background and Definitions

This section of the chapter addresses the role of various forms of
smokeless tobacco in causing or contributing to diseases or conditions
of the teeth. Specific effects that are examined include dental caries,
abrasion, erosion, plaque and calculus buildup, and staining. For pur-
poses of discussion, definitions are offered for a number of terms that
are considered to represent commonly held concepts of diseases and
conditions of the teeth as evidenced in the relevant scientific literature.

e Dental caries—Clinically detectable cavitation of the coronal or

root surfaces of the tooth that is caused by acid demineralization of
colonizing bacteria on tooth surfaces.

¢ Abrasion—Clinically evident wear of the coronal portion of teeth

either generally or focally that appears excessive for a patient of a
given age. This is a mechanical effect that is caused by the action of
abrasive substances or objects during normal functioning or by
oral habits.

¢ Erosion—Loss of tooth structure that is attributable to a chemical

" agent.
¢ Plaque—Bacterial-laden, proteinaceous material that is continu-
ally deposited in the oral cavity through the proliferation of bac-
terial types.
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